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Tho pr— nt Invention naif, to th« um of nudoortfa «n.*ogu- in ^"^^^^^^ 
spedActfty » i> concomod with the un of 1.3««MQtaM nud«o^ in^ogua. ui th. lr-«n«rt <rf h^.ttt-. 

tag. mmc«.««ofm.wo rt dwt*,m. *°°™T"^j r ^^ 
• hie* proper** of Irftc^ln^^ 

28M)0W>Ouci»m*» of hspatttti B w, *Jf**J**** * — op, ** nt * n * *" "° •"* e *^ eh«mothor»poude 

indudtng •cttvKy 1??*''''',^ y«^^^»v nWw nuctooaidM for ttio tnwttriont of htppUta B Infoo- 

WO 90/14091 dMOribo* d» wttnont of haoattls B by adminirt«to of ^J^WooxygiMOOiln*, 7,3 <+ 

dewy Dnuolrio or y - y ^' d -^ lfla ^ t *; tL 0 _ ^ a^o*.. a Mriat of 1.3«ad*>tano mio- 

Eurepoan potont application publicaaon nurnbac m^TLflv. aoantof AIDS. 

PCT pat. nt .poundon puttk*ton numbar WO 91/17159 *m*b~ ^ ""^^£^^L 
miv infaetton^ 3TC b fta <-V« M nbornar of ono of tho compounds (Bcw- i«n ".T.. . . ^ 

*°^?^r tt l. B !^u crouldaa. in ■ nr* itr— ■ <r«««m«nt of an animal mdudlnq 

Tt» invention au^mgpy provw*. « « iww •^"••"J" - - ii_L_L.±LLiAiaaanirfan«ff>o 
rr^lr^wimcrauacaplWotoIr^ 
Uv« ■mount of ■ compound of formia (I) 



35 



NHj 

N a 

hckw: o 



or. p l -u i ^ l y ■ o p ti on rt w ^ *"™*V. . 0.^^(1) - daftnod haralnabo* or a 

^ «. to mo i^rtrn^ of ott«««^ im^cdo^ 

A.w«ba.Dpr«^bymoM.HOt<llntr-.rtt* 
two chW c*no*a(ihown In formula (I) by *). Tnua th* compound ansbi n two enanuomam, compound* 
so fonrulM(la)«nd(lb)rMp«cthMfy. 
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(la) u l ^ (lb) 

HOHi 



Tha compou nd of formula ( I) (■ |«farably in In. tern of a racamtc m»Kt«<>r«i(-Hn«nttamrbulifnWui« 
of compound, of formula, (la) at* 0b) In ariy ratio may ba ^ r _ WMV « ¥tv 

>*TcoZ>urKloftom^fl^ 
(Ir^pyftiMM-ona. It to alao known a. BCH-189. Tha (-H"*«onw 

compandor formula (lb) wlch ha. th* nam. (2ICctoM-*"^M2-m^so^^ 

pyrtmklln-2-on.. Itto al*> known n 3TC. ... .... ■■.-.._ u±lllJul H hl ,/n JniB 

Pr^Mtity wnan th. (-Hn.nbonw I. arnploy.d K wi ba ~ b ^ t- ]^r^^^^ > ^ 
tk^.th*toto«^r»monithM.bout5%w/wort^^ 

particular lauthan about 1% w/w wil ba praaani .,„.,,,„>." ■» — 

By thatartn -pn a n.i ^ rty a. raptahla ''""T^ 
ora*of.uch.~.of.cornpoundoffor^^^ 
nKipi^tocapabl. of providing (dk^ 

m ttStTaSSr-d by thoa. *llad in tha art that th. compound. ^^^W^T^^ 



so 



vida pr-rn~»utk^ dam**, ftoraof, at fum*or« ^^^^^^J £ 

hydro^^ W * t*«**Mc*n. ring. Modification at al auchforcoonal 

scoVTof ft. barton. How^r.of particU-lrfrraat ara ph au. » L .u u La« i , ai .-a ptah l. dart»a»a.(a.g. aatara) 
obtain^ by iiwdlfk^ of th. 2-hydr^ 

Prafarnd aatara of tha compound, of formula (1) irniuda tha compound. In wWch OH ^ 



boxyt function 



n 

R-C 



In which 9»ar«n<-rbony«r«^ 

arytaxy^kyl <a.g. ph«ioxym*hyl). aryi (..9. pr*oyt opoor-Hy aubatftitad by hatogan, ^J^^Mml 
•ubrftut* dlhydro pyrtfnyl "<"**^^^ 

phenyl (a* n^hanawlphonyl); tutfat. aatara. amino aerfaatara (a* L-vaM or Waokjucyi) ana mono-, «. 

tjTao^c^ onTlt^ group, for a-mp* <^^^22^ 

< ^«w*lkown.S~,f W «^.H«hn*«U^ 

Agantf. Mud^bd. Anatoc^.. pp. 156-159 (1969) and Bu.0 at 

rastfon In Vitro". AIDS Rw^ and Hum.n R^rovirujjg , 4(6), PP- ^^ 

WKh ragard to tha abova daacnbad aatara. untaaa othanMaa apacWao. any [W^^^^i 



With ragard to tna aoov. owowg ww— — -» .112* j/- M M«aii.»iimdou. 

t«.oua*m!o*»1 to16carbonatoma. partatatyl to4e^atom^««WWeor*^ 

55 bta bonda. Any aryi mototy praaant In auch .Mar. ^^^^^^^^^^ Mtjr 
,„ prtcu-th. rr-y ba . C,^cyl ^"r»*^*?^ 

stitutad by st lout on. hatogen (bromina. cMonna. fluonna or odna), C^a*A aaturatao or «n»»wi 
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d^alhoxy, nitre or trifluoromediyl group*. 

Ptannaceutteaily acceptable salts of the compounds of formula (I) include tttose derived fr om iphannsc eutt- 
callv accepdble morgan* and organic acids and basse. Examplaa of suitable acids induda rrydrochtortc. hyd- 
mbrordc sulphuric nitric perdsoric fumaric mafic phosphoric dycdlte. lecttc sdteytlc sucdrfc 
5 toHiarwulphonic tartoric acatlc citric nv^an-dphonlc formic ^^J^^^^^ 
ohonic and banzanaaulphonic adds. Other adds such as oxalic whla not m tnemedvea pfiarrnaoauticany 
accept, rney be ueeM to the pre*ara^ 
the invention and their phannac«Jocalry acceptable add action ealta. 

Salts derived from appropriate bases include alkali metal (a* sodium). sfcaMna earth metal (e.g. meg- 
,o nesium).sim»nium and NrV (where R Is C«alcyO esto. ^ mm> . ... 

Raferancea hereinafter to a ormpouwl aooordhg to the Iriver^ 

(1) arid its pharmaeauticalryaccaptattede^ ^.twi k«n»n * th. 

The c«po^ of fc^ (0 
art for the |»reparalion of cotivoutkIs of snak^ 
f« 382 52florVVO 91/ 17158 bdh d which sr. inec^^ 
The compound of formuia (I) bom aa the racamlcm^ 

to inhibit me hepedtb B virus both In vitro and in viva , . . 

Itv^ be appreciate that the arnoumdaoome^ 
ndodywimth.p«t»cy«cornpo«nd.deo^^ 
» dittonbeir, bested ar**eeo*a«lc*K^ 
d«ph^orv«*toarto*tooer-^n^ 
750m*iofoodywdgWperday 
1 to 20rn»A^^ ^ ^^^^ 



The 



a appropriate toterveic for exan^ 

Tt^pound la convenienty admWatarad In uni dosego tarn; TS tS l l 11? 
«rrveni^20to1000ii»in(* 

Idodtytreied^lno^lerrfahc^^ 
„np^df»om.bo*1toa^ 
» M.TO.m^bead^.torax^by^Wr™eo^ 

dkml ootton-iy m s*lr-. or ors#y sdrrinidenKi a. a bdu. <~*^*^**^^*^J^ 
ir<»*dler*r*.»»l>l. bloods 
5 .0 mgrti^AHW or by Wamattart 1^^ 
VvMo It Is possible that tor uee to tr^^ 
35 chemied sis preferable to preeem the ed^ 

A rjrMwneceuiteal termdatton W compries a compound of formuto (1) or a ^ ^^T^ rZ^ 
riertwattv«the>edtrMatr>arwimorworm^ « ' 1 liaise f "'T'™' _ 7^/7 ■ i,,,^ 

theropeuttear^propi^acoc.^ 
tola wimtr-otoerlr^radieritod the fon^ 
* Ph-mtoeautWfom^a^lr^tho^ 
irrt*wweaiar.eie>«tei^ 

Mon or feeusatfon. The f«n««^oor» rnay. where approptiato^ 
urAaandn^bepr^tyarvdtr-mdhodewe. 
^ d bifcigi irito aaaoclatton the ao^ 

4$ «no"then.lfiieceeeary.ehaptogtheproo^ _ , _ 

Phein^osuttosJ foimutoaons auitabla for oral adn*e*aoon ^ t *,^,*^^" 
ur*euchaae«p^cech.toortd*eto.«*cc^^ 
ae.pc^orgraiiulee;aaaedutk*asueoer.^^ 

» excipi^.ucheablndk*.oer«^ 

acceding tomathoda wet known to t*«t On* liquid prepare rr^ 
orolyaw^ Gutter* 
wimw«eroro*er.ur l ablavehld.l>d« 

audi a. suspending agents, amulerr/tog agar* ,»«**i.oue veredee <wN* ^ 

5WV STcimpouncs according to the tnv**on may also be formUafd to P^ ,< ^ 
injedjon.fore»md bdus injection or contlnuoua infusion) and may be preeent* to ui* ooee form in 
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anwaM*. wing* «~" v*»» "**»>« '» W "^^^!T^SII: 

^ or m**d c*rrta<.) follow* by crUHtng Taping* 

p^.^.uitablaforvaoir*aomfci**ao^ 

*"££^a**^ 

fanmiatad Wtth lit MWCW " nOO-aOAiaqui — " w iri—rt 

P ^or.drrfr^byir^.ontr.« 

an ,n^. natter . praaaurlad Pq*^ 1 ^ ST 
urtead pads may oomph* • awtabla propaaanl aueh •» dUtoudMuuiwiiw^^^^"- ^^ 

■ma m«h«d»t»nTwwdby prov^avahratodaUw^ ^ 



AJtamaOWy, for admwaowon oy nn— — « ^ ~ T.jl " 2-. 

t^tr-formof.drypowdar«moo^for^^ 
baa. rocr, a. or.tarch. Tmi po»U« OToalten 



capautoa or cartrtdoaa or a.a galaan or bJlatar pacta fromwWehmapowdorrnay bat 
*^o^2£d-«^ 
^1S2fl« 



^•'oU-undoft^ 

otricranoVAicoVaooonti. In particular tha compound of tha Invonbon may bo amptayad toaothar wih known 
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^on^r^*ab~m*con^^ 
fc^r*^ and «r«» pr-rnwaubc- for^ 

P»»rm*»u***acc«>taM.c«Tl«tr^^ ^ 
Tha MMduat oornponanta of audi oomttnaoona may bo adrnlnlalarad aUnar aaquanoaay or »>r 
tanaouarv h taparata or eomoinad pharmaceutical formulationa. -—jo. 

r-*»*».MOor*tr-r^agant.ct^ 

tha aama aa or dWar from that whan ma compound buaada^Appropr^ 

iuvaiiUon. 
Examptal 
Bkakwicai Actfvty 

(A) Nawbom duddlnga wara infactad with OHBV. Alter 5 to c^N2^a>rol>aB 
mj, ftan tf>. duddJno. mnd axaminawi for DHBV DNA u*ng dot t ^ ihdtl ^_^^^^J^l 
^ ^P^Acad.Sd.USA 79. 3997^001 n^^^J^^^^ 
o^.anduMdtoprcducaprW^ 

man at ai J. ofVWHocv. 58, 17-25). Altar 2 daya n cutbxa. antMral aoano ^•°^^ DNAwWctwL 
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Th. DMA apotfed on ntt^lutOM p.par and probad with *• -tMiMM DHBV DNA on*™ ;«^«"» 
with ma following procadura. Tha DNA from OHBV-Inf KM hapatocytaa waa axtractad and tpottsd ontttrut- 

m>lntmin#d throughout m#dtt change •vry z o«y». ' "« /^M^knita^v S x 1 0» oaila) 



' 3um ~ ^V^jr^TZ--^, -L* .„ vaiuma of Dhanoi sstur«t*d with 20mM Trt» HO. pH 7.5, 0.5 
hour»a«ipiot»inb^byaittBCD™wi*anaQ^ 



pMn Patent Application Pubfieatton Na 0 302760). 
Tha raautta art shown In Tab* 1. 

(B) Human Hapatttta B reaurto 

<QMon<-.yar.rfH.pG2c*tr^ 
tod with 380|iJInJ Ganatidn (GIBCO na 860-18111J. Suffat.) and 10% W«lfl«m««W«<> 

M«dtun mi !■»«•»•* iwit an «wnrt«ywi and i»ot*e«d "Mm •••My pwwf** "•** n eontwnlnfl nt» 



tubas. 



Tmi .*<«r*«n, mi addad to aach tuba and mixad with a vortw mbcar. Than 1 ml phanoi (»«tuf«lad with 

waa tafTat^O^C ovamiQht to pradpitita tha DNA. DNA waa paaatad by canWfucatlon and waahad one* In 
eating brtafl7(20 saeonda). 20*1 of aach aampia wu dottad on to • rr-n^ hyt*«iw wan 
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?0 



Orfng *• 10 MM *• e-lw «— » w» tf-ngod My. 10 (toy. of m. cuHun, 

, p^oTtoll^H BV DMA on ft* **bW by DNA Hfi*m^M*~^*Hfi^*«*»«" 
anrt sp wu ouantinod wing an Ambto bo* 
Tho r»«<t« on» «hown in Tioto 2b. 
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Table 1 

Activity of compounds ag«i «t Duck hepatitis B virus in vitro 



Compound ICSO ,4/ml Activity 



Compound of formula (I) 
Racemate 

(•) enantiomer 
ddG 

ddDAPR 

Activity of co r""*"** l>t " n * w ******* B y{na ia **** 

Table 1A 



HBV Activity at lOf^m 



Compound of formula (I) 
Racetnatc 



ddDAPR 



at I0iif/ml 
<lMfAol 
0.07*ig/ml 
0.07 vgfal 
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Table 2B 



3TC 
ddC 

anAMP 
cdG 



IC50*iM 
5.6 
22 
2.9 
0.034 



ddC »2'3*-<lideoxycyiidiae 

cdG » caibocycHc deoxyguanosine 

anAMP » adeno»yltribinoside-5'-mooophosph»» 



ClaliM 

1. Um of a compound of formula (I) 



j6 



HOH,C o 



J 



(0 



w.ptarmacautk^accaptattadar^ 

of a htpstitts B infection, 

2. Tb« um at daimad m Oain 1 wharain ttw htpatWe B Wactton ■ human hapattta B. 

J. ThauMaaetaai>adlnaaim1oraaJm2whara*^ 

no.H2-hy*«ym^1.^»«thlol«i>^ « • P»»nwc«tterty accaptatM can- 

vativ thareof. 

4. Th um m diirmd in Clahi 1 of Claim 2 wtiora in tho compound of formula (1) 

nc>H24,ytiroxyTT^1.3^-thW.n-5-y(H1H)^yf*n^2-oo. or a phannaoauttcaMy aecaptaMa dan- 
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vativ* thereof. 

Tha clftinwd In Claim 4 wharvtn th* compound of fbnnU* (I) it subttintiily fra* of th# conBsponOr 
in9 (♦) •iniidomaf. 

The um aa daimad m any on* of Claime 1 to 5 wherein the medicament la adapted for oral adrninjetratton. 

Tha um as daimed In any one of Cairo 1 to 5 wherein the medicament la adapted for parenteral admint* 

s (ration. 

The uae aa daimed In any one of Oalma 1 to 7 wherein the medicament la in unit dosage form. 
The us* aa daimed In Claim 6 wherein the compound la present In an amount of from 10 to 1 SOOmg. 
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